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&ftx-*i£:fc«*5Tte2 try McttLr 

Zftiztizx*)^ gtrfS2 try hcoifffit-y b&?\\k. 

mZ2 t'y h^fiab'y h^US:A^i:i-smi^«i^ 
Siffff^ b , 2t'^h <£>tff ffi tr y h ^JiJ fc m l (7)7l^ 

^y hawijttrttttju *<Dt&&fe&k. ^wimmtL 
£<bfc, gfriB2 try h<a««try bj&?i\k9S2(DK&t: 

y hfcMitrttUU *^»ttJ»*i:, 
*«30>b^»*flM84:, Srffli^r* f?g, fiJEflMBe'y 
hco«*««S:*fcbU <*oki, -t<30»*^S(ria*«H9 
$B£ Lt iffiKS l <Offl#^®^a*P"t-SSB 2 eott-fMMS: 

lttE«3E*ixfc«f«try h**Hc#Lr»9trjEff-*«: 

7$1*\ |S|H*I^ K9tTjEt?»*ffl^r* «HE«lfiS*t 
fcbi:60Ta2 fy hOlt«tfy h5RM»c#LT«R9tr 
jEfctTiHHJtnE^Iki:, 

SftSESff ft ^-Iwfctt SffiWlffify h ^WJftS r k 
tcj;*9, i>k<D±.tiLt*v b<Dmm^y h*W«r«BE1-S 
Sg2<Dt££^|£<^ 

[§»*«2] IS9fTaBEF-§-£ Lr, ^-*«P-»*r«ffl 

2f-7 hotiHSt^y bm&\kmi<DK& 
try h^Ji«U *o>»a»S*£, *1fflW«i:L 

^^tj^iBu *<D«tHje«£, miBS i coti# 

h<D*«ff««r*fcbU £ol^ *<0tt*fcifflia«|fN* 

$a<t Lrmnajs i ofaflr#«^aft-r*JB 2 <n'&^*fk 
k. 




(2) $#§1} 2001-186023 

k<DT&2 try K^tiMR^y h ^P^riSt^S 1 <0fi 

ffiE*£*^f(MBey h*^llc#-Lr»9trjEff»* 
JB^fc^-^y*£fTl\ ^^It^S^^oS 

fcfc£<z>T<a:2 try hcottsatry vikmz.m LTMVn 

TE&ftoWWKJE^fkk. 
^2tO^^<t, 

<t -rsam mm* 

B91£Tffi2 try KoflMSK'y h*«3ft«*36*Jx6*U3i 
7-*-*y**m\ Jt3££*Lfc««try h^llc I'm 

T $ it -5 r <t £ i" SIS*JS 1 * tzl* 2 (dfatt^ii 

7-fx^tm\ miB*i^>aflr*«^e> commit 
fflfwS^^rfi^sti^wwiry h^'J<t, stitBm2<^ 

b <0»*««tc£-S^ r «S $ tt^:*« f y 

1 4 it n 2 tctettoiim ^Bo 

s ] mrte^ «9 tJjE#»iw*>o r «\ 

m i 2 ^IEttoii««H. 

-rzmmmk Lr»f^i- 5a«j6«fc*5^r, 

£fT9r ttCct 9, BUIG2 try h»yiJt. 

y-^«aao#««tr-/ hs^^Ant^TA^t^ 
^ »2^«ii^w*ib«tc*fi8:*tts»2«>5Lfttry 

L^ait^td^^r, 

jg{f7 f -^«^ft-5Tffi:2 try b\z*tLX?-tfn&ik 
Z'aozkicz?)^ miS2 try h^tfae-y b&Flk. 

Rtlf52 tTy hCOtSat'y h^]*A^i-r6SlC9«5& 
frn^mz±&£tiZ>Wii<DK&¥y b&F\k* -i^t 
!)-^fti«wft««fy h^^j^rAix^^rA^i-^ 
50 S2<Oft^«?^bS8f^fiESttS*2W3LftC'y 
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Sff^f^b, HM2 2 try hO««try h*^Ji:W15m 
l (OKA try h*Mi:*rttHJU *<&ffittJ*S*£, «tt 

£*>tc. BfFE2 try h©««tr y h^^iJi:SfTiem2 07L 
*f * h^?U<k£«jttJU -t^ttaSSt, ffflEW 1 <Z> 

try hoMKtimtrfftHU <*e>K, *r*>*s*«:ifflE* io 

^OiSLim^ixS, 1fflE» 1 ft .fctf* 2(^**7^ 

W»*frfc»tt-C* ittEttQigU&Ja&fe 
Tzht(OTitL2 try K©i»*try h3RMK#LTI*0IT 

^2<7)ti^^7 1 y^ ( h, 

BJETffi2 try hcotg^t'y h^^7)5«l^$tt^&tc^ 
9— ^*y^SrtTt\ «S$^ctS«t*y fir. 

mmmcm^^xmmztitzmntry h*9tt % mejb 

««tfy hSJiJi:, OpI^C: rm^—^^^j ct^J^rL 

[f9#JflO] ffiEK^fTjE^xy^Cfeorfi, 40 
^^*a6T^i^^SlHl»»^JtB9Ei»9igL&a*ll 

t?u t-y hmvm&i&ffi.Lx&\,^xfrb. m^otriEn 
^r^m^^xffi^.mm^intitt(DTiiL2 t-y h<ow«tr 

[0 0 0 1] 

<DX&> K) , DMT (Discrete Mult i Tone) 50 




2001-186023 

I^WOFDM (Orthogonal Frequency Division Mu 
Itiplex) KfKM^MFfwJ: 0, eEfiF^iiltlHUlSrfflv^ 

fc^-^iaftsriia^ifiB^-i-saffiisa, ft 

[0 0 0 2] 

£o /c<t^L(i\ SS (Spread Spectrum) ^^.^m^^tz 
^SCDMA (W-CDMA : Code Division Multipl 
e Access) icft^TIS, *j&*W#^tt««r*# < ±0 

t>&@ S^TI^^^ITjE^O lotifeSc ±EW- 

cDMAfcft^rii, ^otTjEW-^ottfiE^, SfWSiH 
[ooo3] ±fc?—#ft%-&m\ f *ti'&&<nm 

«fi!cS:^-riar-fe*. 13 6 (a) Kft^T, lOKitf 
/<T*£> 9 , 1 0 3 >^ y — ✓< 1 0 2 (C«t «9 Aiifx. 

S2<os»wan»»^w*{fc«r*feSo si e (b) 

m 1 ^S»Wft»aii^W#fb« 1 0 1 ft cfctfSS 2 

os»W»»ftii^W^b» i o 3cortMfiic^ti 

T-fcf9, 2otDW»Wffl«lfiii^??#{k»tt, "ttl^tl 

#t'y h^]«:7^yA(cAix#^6i5&a«:fT9. 
[0 0 0 4] ±EOJ;5lc«rit*ix6^-^W*»-C 

»«5a^w^t:sgi o iotoaiij:9fifrE««b'y 

[0 0 0 5] §7H §fi^jcft^r^$ns^-^ 
ts#s<o«fiKSr^-ria-e«>5. la7tcftv^T. nm 

S<f^: yi*SfB«»: y 2 i: ^ P>»tt**Jt«:»Ui 
-TS^lcoa-^SS-efo*?, l l 2ftJ;r/i l 6l*AnW» 

1 5 ttSff ft-?- : yiiSftft^: y3^^6*f»*Slt 
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^<T**>«9, 1 1 8 liSS 2 0>«-S§-» 1 1 5<Z>fcBrt&*ij;EL 

*• <t*3, §{§f§-*§-: yi, y2, yali, -tft-PftllMB 
««tfs/h*^J: xi, TCfitTy b&P\ : x2, x3te€S 

[0 0 0 6] ±EOJ:5^«rt*ix5^-aKa#»-C 
11, *1\ J&l 1 1 SAM!*: yik££ 

«ft# : y2k^b*fi*iX***flr«K'y h : xik ' 60 

*t»:tfttt; : l (xik') ^aaj-rs (kitvmizm 

•t) o - <o t # , *Hfcfc«tfc : L ( x i k ' ) tt, &T<D 
[ftl] 

L(x 1k ')=y 1k +La(x 1k )+Le(x 1k ) 



=Ln 



Pr(x 1k =1|(Y}) 
Pr(x 1k =0|(Y|) 



*ft*5 % Le (xik) ttftfltflMR&ftU La (xik) fi 
lono^M*«-r<fe&*Mffir««r«L. Pr (xu = 

i I { y i ) < i , %mm^(D±&$\\ {y} ^sitsiofc 

**Sr*L, Pr (xik = 0 I {Y} ) IS. £X$>I 
{Y} *r*tt»ofcft#-e % 4 Jxfc««*r:y 

h : xik^0T'fc-5lS^*to -T**3*>. (1) xtX* 

/o [0007] oyi:, ao^s i i 2 -ett* ^tentus^ 
r-s>s*r»*ftit^6, m 2 om-*§-s§ 1 1 ski**-*-** 

^tt^^r^mi-^o *8M»« : Le (xik) _Lf5 
(1) iSKg^T, tAT^J^KS-r;: 6. 



(1 ) 



Le (xik) = L (xik') — yik — 

Tl^ttl^i?), La (xik) =0T*£>5o 

[0 0 0 8] Ojffc:, 1 3*5«tt/l 1 4 

-m, 56fS ft * : yikir^tS^: Le (xik) 4:, § 

Sill <tfW)^(Z, : y i tgffff^ : ya, *5 

J:t/ifetcWttJLr*3^^««« : Le (xik) fd£<5 

^r, »«[*«it:L (xik') ^mtfci-r^o ^<£>m. 

*D«»1 1 *n»»l 1 2iH«^, (2) 5££ JO 

JH^T, : Le (xik) ^UttifSo r<D£ 

tt, WIHIMB: La (xik) ^LT«fE»l(Oatgl 

i i i:7^-hv<^^$n^ 0 

[0 0 0 9] fcfcK, _Lf2&5l£, 
*^K^»ft*#lfc*r*fflU LT> flSSl 1 8 

BdiSita* " l (xik ') >o" -cfcntf, JtSflMRtr 40 

7h:xn'^l £¥U£L % "L (xik ' ) ^ 0" "Cfc 
*ttf. JfEtiMSe'y h : xik ' £0 kW£-tZ>o 
[0 0 10] Z(D£ 9 !**^>iifS*ffi(C*Sl^Ttt, 

[0011] 



L a (xik) (2) 

W^U^^t, *:<t;itf, 16QAMT'fcM4tVh(7) 
-f -<TCD^— ^ (0 000-1 l l l : 4 try h 3 >^ 
^U->ay) {C*TLT, 2 5 6QAMT-*>ftfif 8 try 

[0012] ±te, a*coaft*ftjw*5^-ctt, 

Jlftlc/j:or L^9, i^iffll^fcofc. 
[0 0 13] *»Wtt, ±EJc«^-c<cS*bfcto-efc 

*5J:Va(S^»Sr»5^i:«rafti:-ra. 
[0014] 
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*lr<k&?ti ztic£y> s striS2 f y hotSSev h^u 

|WE2 try htf>««tTy h3^J*A*j£ f 6!gl£> 

-rs« 2 wi^^^ft^c^ zthzm 2 cotl^ try 

t'y KO««fy h*?iJtmi<Z57L*f y 

Iff* (*vMi*fc*tr) b* Srffl^T. Hi* Six* iff* 

try h<©»*««*j|[m-r5jBioa*#a (si^a 
^» 1 1 , *nw« i2, -r y — ✓< i3, i4 i,cn 

3) S&fc, me 2 try h<Dfff*t'y h*JiJtJB2 

1ff*tfy h0ft«fftttr*tUU -t*>*S**iffl 
<» 2 1 5, flOSS 16, tV>-* Li 

•tt/»2<oa^atc,t5»*«*^j|[ffltoajB**ca 

<5^T. *r<Dffi£ % ht<OT\tL2 t'y 

mx\ iifiE*tt9igL&S£»T<*-ti:, leJKSMc* ^OfTIE 
flF»*ffl^T* «re*«.*ttfcti:<OTtt2 t'y hcoti? 
*fy H*M«w»Lri*9IT]E*r1T9lR9irjE#gk (ff 
1(0R/Sf3-^19, ^2<50R/Sx^-^2 1 K 

[0 0 15] or<o»MlC^SiiiS36fflJCfeoTtt, 
T»flsU £<bK, Sfiff 2 t'y KOftSfy 

^tlO <t, Srffl^T, «3£$ixaiff«^y h<B«^1ff« 
SrJfffli-sai^a^at, ftfJE2t'yh<D 
Iff* try h3RJiJ4:»2©3C«K'y h*Mi*rttUU * 

me* 

£<bfc, to«*S:«rE»M««i:Lr«rE»l^a[# 

*«^ii*oi-5»2(z>a^ai, tftoigLHf?;**, 

5. WTEmi*J<t0^S2O«^a*wJ:-5«*««^W 

h*«*ieta*io*t«^ mm 

«Sixfc«*fcry h ur» 9 IT3E«F*«rffliv^ 




(5) 2001-186023 

k<DT{iL2 t'y hOflMRbTy h»^J«c»LraR«9tTjEt 
ftl&VtTJE^&b* WES««*«c*jlt6ttO±ffitf 
yh«:«Wgt51i:l:«fc9, fe <t *>±te tr y h coif W 
K*M«r«*-rsJB2«)«S#«ki:, £<f;LS^<!: 

[0 0 16] oro«w»-?&^Sii«3SB^*JV^T, m 
70 EKOiriE^SMcfcorW:, iftTfET&2 fy htf>««tr 

y h^Wlt^$tt5SlC^7-^ac:y^^tTV\ 

»T\ «rE»9igU*aa«:l»T*'e:Sri:«:»»i:i- 

[0 0 17] o#*co%KJc^^-5ii(g3gfi(cio^T, Ml 
EIR9iriE#SHcfco-CI*. fifiET<£2 fy h^«»tr 
y h ^J^«£Sti5Si:x7-f x y ^ iff t\ S9E 

^tfyh^^J<t, (WEJB 2 

-riSftlM ^«LfcMT% StrE»l?igLteSS:J»T 

[0018] ogro^^^^^siift^Etcfci^r, Sft 

4>»tSttE»9 5gL*aaS:lltTL, HR9**(B:« 
LTfev^r^e>, IS«9lTjEW-§-Srffll.>rmE«l3t*n^: 
^<!:COTffi2 tfy hOfiHRCy h*Jl»C» LT^ «9 STjE 

[0 0 19] oS*o«MJc*^sa«3SStw«>o-Cfi, 

Tiftf^L, Jbl:, am?*-*fc:fctt5T«fc2 tTy hf- 
»LT^— #W^t*rfT 5 Zk\c£ V % WE2CyhO 
*«fy h*Mi:, mif5 2 t'y h^««^y h^^J^A 
^i:t5S l 0*j&^flF*»c±rt*ixSIB l ^>7LSt' 

y w^^y-^*a«w#«*fcry h^^j^ 

[0020] o^asflicM^M^Sirfcottt, 

ff7 ? -^^*3»t^Tffi2 t'y hlCZtLXf-XZm-ikZ 
ff5wiia9s iS2 t'y hOtff^t'y h^Jt, BU 
E2 t'y h^««lTy h*JI|*A*^t6SlO*^ 

2<ofiii^w*fk»*w^ritsixsm2(07i:stry h^^ij 

SIE2 t'y hO««tr y hXmmB*14>2CJlfc P 

50 *z.t>thzmmtfm «ci^»*t*tf) «r^i>-c. 
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^ry/i, £*btc, ifflE2 try h<a««try h**«£ 
B9ESS2tf>jLftfy hS^Jir^tttliL, -t^affltt* 
WES 1 wat^b<05|*««^, *ffll*T, 

mmmmtry b<Dmmmn&wttiL. z be:, * 

<b£<DTte2 try hotiMBtTy h*M«r«€i-SSBl© /0 
TI*9irjEflF#«:flHf^x9— *-3Ly^*rm\ ^tf>lt 

T\ B9I5}t^$4x^t><b<7)Tffi2 try holfffy h^ 
W^»Lr»0ITJE*:tT9»0iriE^^y^i:, BtJfBS: 

[0 0 2 1 ] o?©«W^*^»-6ii«*tt^*5^T, Iffl 20 
EKfl^jE^yytcfcoTte, ffflETffi2 try h<7>« 
ff f y h*M*<«3E£ttS«K^7— *-*y **rfTv\ 

[0 0 2 2] o#*(75^^(C75^6iHf*-ffifC*DV>-C, flfj 
EKf9fTiE^«7 t 5/^feoTtt. flirETffi2 t*y htf>tif 
«tTy h»^«IS$*b5S^7-^*y^Srm\ 
iWEfg 1 ^ffi^r y J:a**« ««w*-3v^T*fi 

[0 0 2 3] ofO«W^^x-6ii«*fe»C*5V^T, ffif 
'ERfltrE^y^KfcoTttu i^«>ifetf>T*5^fc3r£ 

[0 0 2 4] 40 

[0 0 2 5] Bltl, *«W^^5ii«»lt-Cttffl* 
1 (a) ^*SE«^«(B»C*5t+S«F#«W«***i-|a 

■e«>9, Hi (b) 3ft«**l6<o»«»c*5*tsa#*«>« 50 
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/s&^i-B-c-fc*. *njs<5o^a§^*5(t5iiftse(-*5 

v>T«, ±EW*»*3J:tfa[»«oH*«>«**:«x.S 

cto, x-^iiff*>J:t/^iifi(ciot^rffittfceill«F 
t±£f#3 0 4*3. #S»<wgtefw*5^Tfi, BIW«>«* 
±, ±EH*0«rt*r«iL6wi:t L^« % fc<t*itf, 

£-r£^<t i LttJ:t\ 

[0 0 2 6] Ell (a) Wff^Sl:fc^t, 1(1 

-CfcfJ, fcir^tf, ^-mSltll 2 try hO» 
«fy hOA*fc»LT, 2 try hOflHRtTy hi 2 tr 
y hOTCghfy hiSrtfcl^L, £ fed, gff 
«9^*5^T*««try hJC»-r*trjE«B*^«S-^46 
ct9tC, *JC«tTy h*rftrt-T6. 

[0027] hi (b) tf>ars§-»u:*3^-t\ ii 

I4S« ft # : L c y («JC«>a«flr* : y2. y», ya 

•9, 12joJ;t/16l«mi 13*5j:tM4tt 
/<T?«>9, 15liSIHf^: Ley (&i£<£> 
Stiffs : y 2 , yi, ybKffiS) ri» 

ffl-rs»2a>a*«-c*>?), i7f4f-f^y-/^*> 

9 , 1 8 JiJB 1 1 5 LT7ctf>«« 

try h»^J(o«i^fflS:tts*r6mio*«J^«-efcf9, i 

0ttS2OtB*»l 50U/3S:«SUTaottf«try h 
»MOJt*«t4:Ul*i-S*2O«36*-C*>0, 2 111!) 
- Kyn*vW-§r*ra[»LTJ:9»K«>Kt^fflf«try h 

cy («j40g««* : y3. y4-Kltt3) *SW£L 
T7C<0««K-y h»?»]0«36«I*:a*i-*«3WtiJ*8 

[0 0 2 8] ±EW»»*5J:lfa[»*o»fPS: 

BptcS<5v>TS5¥tcBlWrS. fcUtf, DMT (Disc 
reteMuIti Tone) KMB^SSrfflv^T, x — ^aift^tf 
9t^f>f iSf/i'mmJjjK.t Ltlt BERoaiSlHliB 

5 ADSL (Asymmetric Digital Subscriber Line) ii 
{f^zt. *5«fct>*HDSL (high-bit-rate Digital Subs 
criber Line) ilft ^^C^O x D S Liifg 
4*5, ansioti. 4i3?{:i)^t 

^ixf^, ±EADS L^iSlS:^rfiB4il«KBS:ffl 

[0 0 2 9] 0 2(1, **M(c*^sa«3gKcoaiftm 
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^CDMUX/SYNC CONTROLKfBS) 4 1KT0fiffcU ^fi 

ffcSftfcaHi^— ^k^ltiM' ^ y y t y y>y>-> 

4 =f-*.y 9 (CRC: Cycl ic redundancy checking 
S) 4 2, 4 3IClTe&9 8tmjB=i — K«rft*0U £ «b 
7^7-Kx7-^^^ 3 y (SCRAM&FECKffi 
S) 4 4, 4 5 Ct F E Cffl a- K^Wto J: W ^ 7 

[0 0 3 0] <C*5, vyl/f/l/^V»^VFD 
-^4 1**6, h — >^4 9ldSS4T*tCli /0 
2oOg»^fcO, — Dtt>f (INTERLEAVE) 
4 6^^ii5-f>^y-^K7-^/<^77 (Interl 
eaved Data Buffer) ftKt'*»J, y 
-^ii^77-^hf-^^77 (Fast Oata 
Buffer) SS»-Cfef9, ^rT-te, -O^y— -ftQM&tr 
04>9 Kr-^^^7 7 ®^W^# 
< 45. 

[0 0 3 1 ] Mf-^ll u- h ^ W<— * 

(RATE-CONVERTORIcffi^) 4 7, 4 8CtU-h=iy^ 
-hft«:ftl\ h-V^-yy >-i/ (TONE ORDERRING 20 

^ (CONSTELLATION AND GAIN SCALLNG^tiS) 5 0 \CX 
a^^lz-v'gy^-.^^U i£B5iI:7— y^« 
&gfS (IFFT : Inverse Fast Fourier trans formdfg^) 

5 1 {zx&m&7- y ^aeiftSrfT 

[0 0 3 2] SftlC, >T h'<7 ^u/«>y7/^< 

■;7 7 (INPUT PARALLEL/SERIAL BUFFER tc^g^) 5 2C 

^=i>/<— * (ANALOG PROCESSING AND DAC{^f@^) 5, 
[0 0 3 3] H3tt, **fflJc^^iifi3gB^SfS* 

3/'»^/rtP^-T^V/^/U3W<-^ (gj^OAN 

ALOG PROCESSING AND ADC(Cfg^) 14 lCT7>f/^ 40 
m&L, ?«( A K>-fW = If (TEQ(wfi^) 14 

[0 0 3 4] WBBWW^ajCWbtea^StfTSixfcr- 
^iCO^Tfi, 4^-fy h/!Jr/U//<7 \si\"<yyy 

(INPUT SERIAL / PARALLEL BUFFERlCfg iO 1 4 
is}) TJV*f—$ U/Ux — *K2E»$*L, 

7 u-zu^— ^tC»LTi8ii£7— y Ji^tfeffl (FFT : Fast 
Fourier transforming^) 1 4 4 (CTfiiii^— y 
»*tTl\ HiS»K>^W3 7>rf (FEQtc 50 




#fffi 2001-186023 

[0035] it, m&»m®<om&n{k&m&nn 

/VJ >**—}) >^ (CONSTELLATION DECODER AND GA 
IN SCALLNGMtS^) 1 4 6 *5 £U< h — ^ V 
(TONE ORDERRINGIdffiS) l 4 7 lcrff*>ix5«»«31 

fcctu^h-v^— ^y >^mm\cx 9, 

* (RATE-CONVERTORlC+g^) 1 4 8. 1 4 9lcJ:6u- 
h3W<-h^l, ^V-^y-y (DE INTERLEAVED 
^) 15 0ia5r^y^!)-ym 7^-7— 

— 3 1^ V (DESCRAM&FECifg^) 15 1, 15 2 

y( s? ]j y /; jjyy^yy^fj.^^ ( cyc i j c r edundanc 
y cheekier) 1 5 3, 1 5 4 \C X Z>m®K&&&1$ 

(D&mtf'iffrtl, %LVk^\^J^^Uy^^/i/ls^zi 
> hn-/U (MUX/SYNC CONTROL(ctg^) 1 5 5^6Sftx 

[0 0 3 6] ±fE(C^-r«t ? ^gtCio^T^, S 

2oco&&£&V^rt£r <tiJ:»9, if;{i:^)2o(D 

[0 0 3 7 ] ft*. ±IBOj:5fc»riiSn6iBfSaSWc 
*3^Tfi, Hi (a) (CTF-r^F^*^, J:lBiaHt5Rtt:*3 

^5 o"fcffitttttte>*u si (b) ic^i-«#*3&«, ± 

^>5r-y >^1 4 6ICffi©fi-tt6n5o 

[0038] j^T, *juso»fl8«c*5ft6^#g (ant 
i^ffltcKwrSo *-r, mi (a) \z.^-t^^<DW)\^ 

tH^S^ (QAM : Quadrature Ampl itude Modulatio 
n) tit, fc^KLl^, 16QAM*SS:Sfflt6. * 

- * ic » l x ? - .if ^ »ffc £ nfr-r ^ a *a» 

19, Ell (a) tc^i-ctptc, Tfi2b:'yhOA^7- 
[0 0 3 9] ww-C, H2t'7h^f-^l:o^ 

r<o^^— ^w^kSrHtT-rsgis^BiWi-a. EI4 

04 (a) ri*4tiPSK (Phase Shift Key i 
ng) ttiDia^gM&Xtb*) . (b) 6QAMM 
©ft^Ett-Cfc 0 , (c))J564 Q AM*SCO«-»j« 

[0 0 4 0] fc<txl^, ±mi-^x(D^mtt<Dm^& 

^, mm. &mmxte, ^nm^x^mm^y 
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13 

So &mm^*k<DWMtfmb^Ht^*& 

[D 4 <E>§{fff a io <tt/b tcif 
Bi-S£, ^-r*uo»& (13 4 (a) (b) (c) Idfs 

y M\ (0, 0) (0,1) (1,0) (1, 1) T* 
[0 0 4 1 ] -JxfcJ:?), **ltWJBtt^*j^Ttt, # 

fiffcictf o r '£{k-r zsim&coh s Vrtt $r(fi]J:$^s; 
ttfxz. 8flHt#©Ttt2 try hcSLtw 

r £ a«-c# So 20 

[0 0 4 2 J g^T, A^}$tlfcTtt2 fc'y htf>i£{fir 

(a) \ZTfi^#-i£n^\<nmm^\,^xnwirz> 0 

5 Kio^T, 3 1 tt» 1 (OSffi«fijffiIii^f?fMt 
3 2fcJ:{>'3 3ll -f>* ✓ >9, 3 4fi 

— *fcttBME!jtf>»tt6) TlS^-* :ub^ ^tiB^-r 

So 

[0 0 4 3] iiflf, H*a^^-^??*»^*5^T 

fi, Sfr-^ : u2^ 4 »l<0S»Wifil« 

«i&*W»<b»3 1 t*2«Z>lf»Wtai«*^«F»{t« 
3 4 S , ^tt^^RiI^(D^D^§i 6 0, 6 2 A 

4tC4oJtS, -ttt-PtLO»a^Q3([S6 1, 6 3tCA^ 
U *W"*Hb»tf>ffi*£ LT, TlSt^-^ : ua, ub£ 

: ua, ub£m^tz%mmx*co&m'r-? ■. 

[0 0 4 4] ^-T% *Hffi^ffitC*5l>Tfi, i£{fx 
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*aJMff»{fc»3 itcfeits»®:^*nw«6 uca^ 

2ClA*)-f £ 0 

[0 0 4 5] I^iplC, *IU6^ffilC*5V^T:tt, w 

MLX$&vniEmfi$:fa±£lt2>Zhtf'*fmtte*) , s 
bK, i£ffx-* : ui £ u2<£>A*)£, 
««i&*«F*ft»3 l i«2 0H*»W»»*^fflF*ib 

fix-* : ui t u2<nmmt$&*t%-' (k-tzzttf-zim 
[oo4 6] ofc, mi (b) \ZTF-tm^i&<nmmz. 

HHEH (QAM) £ LT, fc. tZ.fi* 16QAM*^ 

¥»j^§§2 2-ceiw^-rswttcj:*}, jtcDmtT-?* 

IStSo fttzLs gififf L c y : y4, y 3 , y2, 
yi. ya, yblt ^n^nfltff5iiff{Rii(7)tH^ : u4, u 
3, U2, ui, Ua, ub(-^Si||g§<7)y-t'X J ^7 m — v^V 

[0 0 4 7] ^f, SIM^-Lcy : y2, yi, ya, 
ybS:a*+ft.o^:^-/-K«-^»T-*4, JR 1 ^S^* 

81 SiHIfLcy : yz, yi, ya$rt4tbL, 

7^-^ : uik, u2k(Cffi^) : uik', u2k'0*fjBt* 
git : L (uik * ) , L (u2k ' ) ^SCtti-TS (k*iS# 

=ry : Maximum A-Poster ior i ) ^^vMbtbS^ i 
##Hf^ fcir^f^ K*P^t*^ fffl^SSrffl^Sr <t 

[0 0 4 8] «"»*Ktt : L (uik ' ) , L 

(u2k') fi, WTO«t5Jw«rri:asT-#S 0 
[&2] 

L ( u 1k') =L cy +L a(u 1k )+Le(u 1k ) 

=Ln ( 3 ) 

Pr(u 1k =0|iLcy|) 

[0 0 4 9] 
1*3] 
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Mu 2k ')=L cy +La(u 2k )+Le(u 2k ) 
Pr{u 2k =1|{Lcy|) 



3 Ln- 



Pr(u 2k =0||Lcy|) 



(4) 



4*5, ^llffiO^fgK&^T, Le (uik) , Le (u 
2k) J±^fflJ««Sr^L, La (uik) , La (u2k) fl 
lo»^»»SffcS#M««L, Pr ( U lk = 
1 I {Ley} ) fi % SfSff*L c y : y 2 , yi, y a 
ftSttftofc*ft;T\ IIRlCi£fI£;h,fctSffltf y h : u 70 
ik^lt'fc5$ti^iL, Pr (uik = 0 I {Lc 
y} ) it, uikd«OT**>6*«**ft*L, Pr (u2k * 

Le (uik) = L (uik') —Ley 
Le (u2k) =L (u2k') —Ley 

T^4^fctf>, La (uik) =0, La (u2k) =OT* 

[0 0 5 1 ] 0#*fC, ^fy^ y — y<l 3 1 4T' 

tt, SiMfLcyiWffi: Le (uik), Le 

(u2k) KttLTW^tt^WjLftfT^. tit, 12 20 
<7>'ffi#tsl 5t'lt ^lOt^l l<t|5]«fc, g«« 
^-Lcy, *3j:t/5fe^|fttJLr*3^fc»«H»« : L a 

(uik) , La (u2k) dg-S^T, (3) (4) StK 
J:**r»*Stt : L (uik ' ) , L (u2k ' ) ftgfctW 
5o 4^, wCLT-fl, Pr (uik=l| {Ley}) 
[1, SM f L c y : y 2 , yi, y b ft$Jtft o 
T*, HISf-iiHf ZtltzffimVy h : u i k tf* 1 
0|£pft^ U Pr (uik = 0 | {Ley} ) {i, uu^ 
0 -C- *> 6 L, Pr (u2k=l | {Lc 

y} ) te, Sit ff-^L c y : y2> yi, ybft£ft^o JO 

tz&wx\ nmzmm&titiffimvv h u2k#i-c*> 

^ Pr (u2k = 0 | (Ley) ) II 

u2kaS0T-fcS*g&tt*p&«1- o 

[0 0 5 2] ^rtf>& % APlSSl 6"Cfi, *DWSi 1 2t(5] 

(5) (6) 5tftffl^T, : Le 

(uik) , Le (u2k) &W.m-fZ> 0 ~<Dt$, r^fy 

«: La (uik) , La (u 2 k) tit, WUSS 1 C0« 

[0 0 5 3] -t It, ±IE^-^S[-^ST^i, ±IB^S 40 
ft, SfSflXslS: U ^ >a >la]») Cbtotl^ 

WttiU ^Lt, Sgl^J^Sgl 8*5«J:U<3S2a>!W£S§ 

tf, »»*Sit3is "l (uik ') >o" -ofctu*, US 
tSSK'y h : uik ' ft 1 £¥«5£L, "L (uik ' ) S 

o" -cfcixtf, mmmnvy hiuu'totwsu 
»»*«it3is "l (u2k ') >o" -c&ntf, 

JtStSffitrs/ h : U2k ' ft 1 t«eu "L (u2k') 50 



(9) 4#§f] 2001-186023 

*= 1 I (Ley} ) H ^mm^L c y : y 2 , yi, y 
U2k*U -e«>*<P««*«r*L, Pr (U2k = 0 I {L 

cy) ) te, u2k^O-C*>-5*««l*ft«-r. i"4;fc> 

*>, (3) (4) str-**, uzytfox-hzmmtztt-rz 

1 -efeSW*^:, ft#tf>5^<b£4$ 0 

[0 0 5 0] *P®3§1 2T'H 'ittEJItWS*-? 

fc6#**flEJtA»b, !2 0l^l5C>Fft^M 
^ft»m-T5 0 Le (uik) , Le (u2k) 

11, ±E (3) (4) 5fc«cS<5^T* KTOJ:5l:*t 

-La (uu) ■ • (5) 

-La (u2k) ••• (6) 

^0" T'&tltf, *SS««tTy h : U2k * ftO tWfe-t 

So 4*3, i^icgfrrssfSfs-f-L c y : y3 , y 

[0 0 5 4] 1 WR/St^^ 1 9*5<tt/ 

^2<OR/S-r^~- /2 1 T*te, f^^t*y-Ky 
D^e>^ftffl^fe^7— <D^my^fttT^\ ItSfgg 

[0055] rrr*, sioR/sf3-^i9fc«i:(/ 

«Ht, 3o*>#teftfctfa. Si©*Sr:ltH 
£ x.f3f, SI 1 O^JtS 1 8£fc{iS2tf>«3£S§2 Old 

R/Sfn»^19, 3Ltz&m2<DR/S7 : ^ — ?2 1 
^^^ct5±ie^"9iSL^Sft^T^-ti-, tit, 

*fttt*?ir£o 

[0 0 5 6] ^^i, m2(7)^-& < !r Ltl±, » 1 a>*"J£» 
1 8*^{i^2C0*lJSSi2 OtCT tir^aifgi^— ^35*tt 
^t6Sl^)R/Sf^-yi9, £ 
f;llg2(DR/Sr='-y2 XHlCn:^— 

SfSgoB^^fx-^fttB^-r^o 
[0 0 5 7] ^fc, m3 0^ft<!:LTfi, _Lf5!f5 1 *3ct 

ft 9 jS L^^^ffi^n4^o^^fC^fTIEft LT L 
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[0 0 5 8] Z<D£o\^ *HJ6^JBffi«C*J^Ttt. 3E 
fir 2 t* y Mc^-rSRW^ftiSi: li- KVD^y^C 

[0059] **lfco*««c:*jir^rtt, gi^R 
/Sr^-^ i 9fcJ:^2WR/Sf3-y2 1 

[0 0 6 0] *jt*«)»ttlw*3V^Ttt, JblE*- 

1 £ ±E * - *« £ 5 C 4: J; 9 , 

**5 % *JtltO*lStC*5W^Ttt, Lt, 16 30 

i", *0>tto«EH** (2 5 6QAM?) Srffiv^fcJ*^ 
[0 0 6 1 ] 

tf % *-*«F*ffc*««:4traifll«©«*4:, **** 
[0 0 6 2] otf^«W^j:4xtf % «H**<o0fiI<fctc: 

tti-SJS2 0>*S^«£, *:«*.*:: J: 0, tt-JW 
^#v*tttt:£*aofliJ«i: % fi»ttfiiS«M*4:, SrHS 




2001-186023 

18 

[0 0 6 3] o# - <D*WICj:tttf. K9trjE#a*s, ft 

&«KLfcs«-c, ^— aKawcwtsijoiSLfcat 
tfK*<o#^ttw^afe«t^<^feaB#ra*s 

[0 0 6 4] oy«>«wicj:jxtf, k <9 frjE^a^, m 

igLftiaSr»T*-e:6^ne>, tt*t©#ir«WSftii3 
•J:W*o»ai*IH«rBfl«-r4w4:3ftSprtt4:ft9, £ <b 

[0 0 6 5] lg<D&W[Z£tltf s K0fTjE*fta*, ^ 

[0 0 6 6] o?©8fli:j:ntf, *«fclcf*o-C5JMfc 
^rUffii-^fc^, -Turcot* y h«r^-*ff#{fcO»« 

ii*«F#» <t fR 2 4: OlBt?Aix»x. S C 

+ 6rt^ffi*afS»«Sr»5w4:^-C#S, iv^5 
[0 0 6 7] of(0«Wiailtf, *«*SOT#«MfcK: 

rt, «w*fej:t/aw»a«!FMoflfl«fc, ft#/xea 

[0 0 6 8] o#'(03B^^J:ntf, ^OtTiE^x^^C 

rt^-et, »»*o*v^ftws*aa*3J:i/*o«a«p 

[0 0 6 9] o^*cO«^jrj:ixtf, ROfTjE^^ix^ 



-10- 



(11 

19 

tun, ^bic. xnmntry b<nmmm8£*fa±*im 

[oo7o] o^^^iann rnvmExTv^iz. 
x. ^ftfcfrx&\,^tzffij£®&ftfcrtmvML&m$:m 

m i ] *&w^frfrzmmmmx&m£ft&n^ 

-tmxfoZo 20 
m 4 ] §if>{ itt^mmnm ^SMmz^irmx 

m s ] t-tfn^m i (D^m^7jk-rmx^^ 0 
im e ] vt&<D? -#n^(nmi&*fr^mx&% 0 
m7] fe*<D?-x'&^<Dm&z^mx&z> 0 

i ^-^^-§§,11 mi<vm^$5. i2, i6, 

IMS] 
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6 0, 6 1, 6 2, 6 3 13, 14, 3 2, 

3 3 ^V*y-/<, 15 m2<D'i%^ x 17 y*4 
V*y-/<, 18 Sl^m 19 mi<VR/S 
"f^-y. 2 Ofg2<D¥U^§§, 2 1 W,2<DR/S?^ 

22 S3(o^ 31 m 1 co^^^m^ 
i£^-s§-{fc;3§. 3 4 fs 2 co^#wia^a^^.^^{b 

2, 43 1^ ^ y y #ls#>*s 4 s ? y? (CR 
C) , 4 4, 4 5 7t!7-Kx7-=JL/^'> 3 y (p 
EC) , 46 -T>^y— 4 7, 4 8 

49 h-yt-yyy^ 50 

( I F FT) ,52 >-^»y U 
/U/'>y7;M>y77, 5 3 7 ~7* v -\z y 1/ 

/7r^/>-7tD^3y^-^ N i4i 77p^ 
/Dt^yy^/7tD^-r>r i/9t\s"=i l 
42 A hV^V^f =>7>f (TEC) * 143 

V^ry N TjV/'^ ls/l"<y 7? H 144 i^ig 
^-y^^^ (FFT) % 145 i^&ScK^-TW 
= 7^ "0 s (FEC) , 146 3>^^U->> 3 yx> 

^-y/^yx^yy^ U7 h — ^y 

1 4 8, 1 4 9 U— h ^ 15 0f>( 

>-^y— :/ % 1 5 1, 1 5 2 7*7-Kx7-3l/^ 

> 3 >\ 153, 154 u->r * y y ^v^vw 

=f-^y? (CRC) ,155 ^/Uf/Uy^VV/' 
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[11] 

(a) 



-► u 3 

U 2 

-►u b 




(b) 



Ley 



22 



1 

m 3 o^js^ I 



A switch 
lntlat:A 

after second:B 

Ley 

(yi.y 2 .y a .y b ) 
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m 2 ] 





SCRAM&FEC 





42 



— CRC 



-4 



46 



r INTERLEAVE 



45 



r 43 



— SCRAM&FEC 



CRC 



.41 



MUX/SYNC 
CONTROL 



ft 
I 

5 



:52 



INPUT 
PARALLEL/ 
SERIAL 
BUFFER 







IFFT 






> 


K 



























50 



r 49 



CONSTE- 
LLATION 
ENCODER 
AND GAIN 
SCALLING 



TONE 
ORDERING 



^ 

RATE- 
CONVERTOR 



r 48 



RATE- 
CONVERTOR 



53 



ANALOG 
PROCESSING 
AND DAC 



[16] 



(a) 



O- 



101 



(102 



( 103 



(b) 
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147 



TONE 
ORDERING 



146 



_J CONSTE- 
LLATION 
DECODER 
AND 

| GAIN 

SCALLING 



ANALOG 
PROCESSING 
AND ADC 



«141 % 



142 



TEQ 



145 



144 



FEO 



FFT 



143 



INPUT 
PARALLEL/ 
SERIAL 
BUFFER 



155 ,153 



— CRC 



MUX/SYNC 
CONTROL 



154 



CRC 



151 



^148 

RATE- 
CONVERTOR 



DESCRAM&FEC 



152 



DESCRAM&FEC 



149 



RATE- 
CONVERTOR 



150 



DEINTERLEAVE 



17] 



yi o- 



y2 0 




Sr 



113 



114 



,115 




117 



<r 



,118 



' x — 3* 



— 14 — 
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(a) 









(1*0) 


(0.0) 






(1*1) 


(0*1) 









(c) 



• 

(1001) 


• 

(1011) 


• 

(0001) 


• 

(0011) 
• b 


• 

(1000) 


• 

(1010) 


• 

(0000) 


• 

(0010) 










• a 




• 

(1101) 


(11*11) 


• 

(0101) 


• 

(0111) 


• 

(1100) 


• 

(1110) 


• 

(0100) 


• 

(0110) 


1 


3 


1 


3 


1 3 


1 3 


0 


2 


0 


2 


0 2 


0 2 


1 


3 


1 


3 


1 a 3 


1 3 


0 


2 


0 


2 


0 2 


0 2 














1 


3 # b -j 


3 


1- 3 


1 3 


0 


2 


0 


2 


0 2 


0 2 


1 


3 


1 


3 


1 3 


1 3 


0 


2 


0 


2 


0 2 


0 2 
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(16) 001-186023 

7 a 1/ h^<—is(Dm.£ 



F*-^(#%) 5J065 AB04 AB05 AC02 AD04 AD1 1 
AE06 AF01 AG06 AH02 AH07 
5K051 AA02 AA03 BB02 CC02 DD01 
DD13 EE01 EE02 EE06 HH16 
HH17 HH26 JJ12 JJ13 
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